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110, 210), especially for dispensing an olfactory 
stimulating material from a source of the material, 
is presented. More particularly, the present invention 
relates to a dispenser (10, 1 10, 210) for an olfactory 
stimulating material, such as an air freshener 
composition, wherein the dispenser (10, 1 10, 210) 
can be programmed so as to be operational within 
a wide variety of operating modes, such as starting 
and ending operations at specific times during the 
day, being operational during specific days of the 
week, and dispensing frequency i.e., in the case of 
an aerosol or pump source(20)) and/or intensity i.e., 
in the case of a gel or cartridge source (120)). 
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DESCRIPTION 



PROGRAMMABLE DISPENSER 

Technical Field 

A programmable dispenser, especially for dispensing an olfactory stimulating 
material from a source of the material, is presented. More particularly, the present 
5 invention relates to a dispenser for an olfactory stimulating material, such as an air 
freshener composition, wherein the dispenser can be programmed so as to be 
operational within a wide variety of operating modes, such as starting and ending 
operations at specific times during the day, being operational during specific days of 
the week, and dispensing frequency (i.e., in the case of an aerosol or pump source) 
10 and/or intensity (i.e, , in the case of a gel or cartridge source). 

Dispensers which provide an olfactory stimulating material, such as an air 
freshener composition, are known, and often disposed, inter alia, in public rest 
rooms. Such dispensers provide to the surrounding atmosphere an olfactory 
stimulating material from a refill or other source of olfactory stimulating material. 

15 Since the need for air freshening varies widely, depending on the application, 
dispensers which cannot be programmed with wide flexibility are either operating 
even when the need for freshening is not great, resulting in waste, or operating with 
insufficient frequency or intensity when the need is greatest, resulting in insufficient 
air freshening. For instance, an air freshening dispenser mounted in a public 

20 restroom in an office building should be operational during normal business hours, 
such as 8:00 a.m. to 7:00 p.m., but not earlier or later since the need for air 
freshening is not great outside of those weekday hours. Similarly, even if the office 
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building is occupied on weekends, the hours of operation and the frequency and/or 
intensity of dispensing should be reduced, since the need is undoubtedly reduced. 
The same logic can be applied to, e.g., restaurant restrooms, etc. 

In addition, since such sources of olfactory stimulating material are Finite in 
5 size, they have to be replaced when empty, or when near empty, i.e., when a 
predetermined amount of the olfactory stimulating material has been dispensed. 
However, in a programmable dispenser that does not operate solely on a continual 
basis, but rather only during set periods (such as during periods of daylight or 
during preset hours of operation) and/or does not operate to provide a constant level 

10 of olfactory stimulating material, but rather with variable frequency or intensity, the 
dispensing of a predetermined amount of olfactory stimulating material, such as 
when the source of olfactory stimulating material is empty or near empty, can occur 
at different times depending on the operation of the dispenser. Accordingly, the 
conventional assumption that a predetermined amount of olfactory stimulating 

15 material has been dispensed after, for example, thirty days will no longer suffice. 

Moreover, it is also desirable in many cases to locate the dispenser in an 
unobtrusive location (such as near the ceiling) for aesthetic reasons as well as to 
forestall tampering. In such cases, programming of the dispenser and/or 
determining the status of characteristics of the dispenser, such as remaining life of 
20 the refill or the batteries, is an arduous process. This is especially true when there 
are several, if not many, dispensers located throughout a building. 

What is needed, therefore, is a dispenser which can be programmed with a 
great deal of flexibility in terms of times and days of operation and frequency and/or 
intensity of dispensing. The dispenser should also include a method for determining 
25 the dispensing of a predetermined amount of a material such as an olfactory 

stimulating material, which takes into consideration the variables in programming 
characteristics. What is also needed is a dispenser having a system that permits the 
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remote programming of the dispenser and/or for obtaining readings of dispenser 
status. 

Background Art 

One example of a device which does provide an indication of when an 
5 aerosol container has been emptied is provided by U.S. 4,063,664 to Meetze, Jr., 
which utilizes a counter and/or a sensor to determine evacuation of an aerosol 
container. In a system like that of Meetze, Jr., Muderlak and Maloney, in U.S . 
4,830,791, make use of a timer which provides pulses at periodic intervals, a 
counter which counts the pulses and generates a latch signal after a predetermined 

10 number of pulses is counted (corresponding to the calculated lifetime of the odor 
control cartridge) and a signal activated by the latch signal. As is apparent, this 
Muderlak and Maloney approach cannot compensate for variations in frequency and 
intensity, since the device discussed operates using a predetermined "count" of 
pulses which are generated at a predetermined frequency, to provide the desired 

15 signal. 

In a refinement on their earlier work, Muderlak and Maloney describe a 
system very similar to that of Meetze, Jr. whereby the number of actuations of an 
aerosol dispenser is counted, and an indication of the dispenser being empty is 
provided after 3072 actuations, in U.S. 5,038,972. In U.S. 5,126,078, Steiner, 
20 Holzner, Hartman and Owen disclose a system which uses a timer to indicate either 
the need for replacement of the cartridge acting as the source of material to be 
dispensed or replacement of the battery (which are designed to coincide) of a fan 
type dispenser. 

A unique approach to calculating the dispensing of a predetermined amount 
25 of a material is disclosed by Dial , Chang and Huang in U .S . 5 ,772 ,074 . In their 
patent, Dial et aL teach a method wherein a dispensing score representative of the 
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time of operation of a dispenser multiplied by a famor representative of the 
frequency or intensity of dispensing is calculated and the calculated dispensing score 
is compared with a predetermined total score. Although describing a system not 
heretofore seen, the Dial ex al. patent does not disclose a programmable dispenser in 
5 accordance with the present invention. 

Unfortunately, nothing in the prior art provides a system having the 
flexibility to provide variations in time of operation, including start and stop times 
as well as days of operation and frequency and/or intensity of dispensing, whether 
in a fan-driven dispenser or a discrete event aerosol or pump dispenser. Moreover, 
10 nothing seen provides such a programmable dispenser which provides status 
indicators for characteristics such as refill and/or battery life, nor a remote 
programmer/status check device. The present invention provides such a system. 



Summary of the Invention 



It is an object of the present invention to provide a dispenser for a material, 
15 wherein the dispenser is programmable with respect to operating modes such as 

daily start time, daily stop time, days of operation and frequency and/or intensity of 
operation. 

It is another object of the present invention to provide a programmable 
dispenser for dispensing of a material which incorporates a method for indicating the 
20 status of one or more characteristics of the dispenser, such as the dispensing of a 
predetermined amount of the material and/or remaining life of the batteries, 
whereby programmed variations in dispensing time, days, frequency and/or 
intensity are accommodated. 



25 



It is a further object of the present invention to provide a programmable 
dispenser which further includes a remote device for programming the dispenser 
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and/or for obtaining information about the status of one or rrore characteristics of 
the dispenser. 

It is yet another object of the present invention to provide a programmable 
dispenser for an olfactory stimulating material , which can comprise in either a 
5 constant operation fan-driven dispenser, or a discrete event pump or aerosol 
dispenser. 

It is a further object of the present invention to provide a dispenser for an 
olfactory stimulating material having a finite source of olfactory stimulating 
material, and which is powered by batteries, whereby the need to replace either the 
10 source of olfactory stimulating material or the batteries, or both, can be reliably and 
remotely indicated regardless of variations in dispensing time, days, frequency 
and/or intensity. ' 

To overcome the deficiencies of the prior art and to achieve the objects and 
advantages listed above, applicants disclose, in a preferred embodiment, a 

15 programmable dispenser for a material, especially an olfactory stimulating material, 
which includes a source of material to be dispensed; a housing having an internal 
cavity sized to permit insertion thereinto of the source of material to be dispensed; 
an assembly for effecting dispensing of the material to be dispensed; a 
programmable controller in operational contact with the assembly, the 

20 programmable controller determining the time of operation and frequency and/or 
intensity of operation of the assembly, wherein the controller is capable of being 
programmed so as to set operational parameters of the dispenser including at least 
three of: days of the week during which the dispenser will dispense the material to 
be dispensed; the time during the day at which the dispenser will begin dispensing 

25 for the day; the time during the day at which the dispenser will stop dispensing for 
the day; and the frequency and/or intensity of dispensing. 



# 
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In another preferred embodiment, applicants disclose a programmable 
dispenser for a material which includes a source of material to be dispensed; a 
housing having an internal cavity sized to permit insertion thereinto of the source of 
material to be dispensed; an assembly for effecting dispensing of the material to be 
5 dispensed; a programmable controller in operational contact with the assembly, the 
programmable controller determining the time of operation and frequency and/or 
intensity of operation of the assembly; and a remote control capable of 
communicating programming instructions to the controller. 

In an especially preferred embodiment, the inventive dispenser also includes 
10 a system for indicating the status of at least one characteristic of the dispenser which 
is capable of indicating the dispensing of a predetermined amount of the material to 
be dispensed, and includes a calculator for calculating a dispensing score 
representative of the amount of time the dispenser is dispensing material and the 
frequency and/or intensity of operation; and a comparator for comparing the 
15 dispensing score with a predetermined score representative of the dispensing of a 
predetermined amount of the material to be dispensed and/or a system for indicating 
the approximate remaining life of the batteries, and includes a meter capable of 
measuring the charge of the batteries and a comparator for comparing the measured 
charge with a predetermined measurement representative of the remaining life of the 
20 batteries. 

In an especially preferred embodiment, when the source of material to be 
dispensed has a collar, the inventive programmable dispenser further includes a 
fitting disposed within the housing and having a plurality of angular elements each 
of which define a shape generally complementary to the shape of either an inner or 
25 an outer portion of the surface of the collar, the elements cooperatively forming a 
shape such that either when the plurality of angular elements define a shape 
complementary to an inner portion of the surface of the collar, the plurality of 
angular elements each have a forward portion collectively defining a shape having a 
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diameter greater than the minimum diameter of the collar and a concave portion 
having a diameter approximately equal to or slightly less than the minimum diameter 
of the collar; or when the plurality of angular elements define a shape 
complementary to an outer portion of the surface of the collar, the plurality of 

5 angular elements each have a forward portion collectively defining a shape having a 
diameter less than the maximum diameter of the collar and a concave portion having 
a diameter approximately equal to or slightly greater than the maximum diameter of 
the collar, wherein one or more of the plurality of angular elements is capable of 
flexing such that the fitting can be applied over the collar and thereby hold the 

10 source of material to be dispensed by the collar. 

The present invention is applicable to a variety of dispensers capable of 
dispensing a material, such as a pesticide, an insecticide, a bactericide (i.e., a 
composition capable of killing airborne bacteria), but especially an olfactory 
stimulating material. By "olfactory stimulating material* is meant any material that 
15 affects the olfactory response to the environment of a room or like space. Such 

material, when dispensed in an area, performs the functions of air freshening and/or 
deodorizing and/or otherwise improves the smell or quality of the air in the area into 
which the material is dispensed. 

One type of dispenser to which the present invention is applicable is a 
20 dispenser which actuates a pump or aerosol dispenser, i.e., dispensers wherein the 
liquid to be dispensed is contained in a container which is actuated in discrete events 
by an assembly which functions to depress a spray head. Although pump dispensers 
can technically be defined as aerosols, the two terms are being employed separately 
to denote non-propellant driven dispensers and propellant driven dispensers, 
25 respectively. Exemplary dispensers for pumps or aerosols are disclosed by Dial, 
Chang and Huang in U.S. 5,772,074 and by Carragan and Vecca in U.S. 3,589,563 
(although it will be noted that the Carragan and Vecca patent is written in terms of 
aerosol dispensers, the same principles will apply to non-propellant driven pump 
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dispensers). Briefly, as taught by Carragan and xr 'xa, an actuating arm rides on a 
cam. When the radius of the cam decreases, the arm moves downward, where it 
contacts and depresses the spray head of the aerosol (or pump) container, causing 
dispersal of the olfactory stimulating material. Of course, the mechanism can also 
5 work in the opposite fashion, that is, the arm is forced downward when the radius of 
the cam increases. Either way, dispensing of the olfactory stimulating material is 
accomplished in equivalent fashion. 

In an alternate embodiment of an assembly for effecting dispensing of an 
olfactory stimulating material from an aerosol source (i.e., a suspension of olfactory 
10 stimulating material and a propellant for dispersal of the olfactory stimulating 

material upon actuation of the aerosol container) is the use of a solenoid and valve 
arrangement. 

In this type arrangement, the aerosol source does not have the spray head 
typically associated with aerosol containers. Rather, a solenoid is arrayed over the 
aerosol supply tube (discussed in more detail hereinbelow) with a valve in 
operational contact with the solenoid, such that constant aerosol pressure is 
maintained from the aerosol source, through the aerosol supply tube and to the 
valve. Actuation of the solenoid causes the valve to open and olfactory stimulating 
material to be dispensed without the mechanical cam/arm arrangements detailed 
above. 

Another applicable type of dispenser is a fan driven dispenser, wherein the 
olfactory stimulating material is in liquid form, or incorporated in a gel, and the 
assembly for effecting dispensing is a fan which causes air to blow across or onto 
25 the material, thereby vaporizing or otherwise carrying the olfactory stimulating 
material along the air current and out the dispenser. The material is contained in a 
cup or cartridge, or other similar type of "refill" container, which is contained in 
the housing of the dispenser. One example of such a dispenser is that disclosed by 



15 



20 
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Kunze in U.S. 5,370,829. In Kunze, the fan, especially a so-called squirrel-cage 
fan, creates air flow across the surface of the liquid or gel, causing vaporization and 
dispersal of the olfactory stimulating material. More particularly, such a dispenser 
has a housing containing at least one inlet vent and one outlet vent, a fan powered 
5 by, e.g. , a battery, for directing air into and out of the vents, and a source of an 
olfactory stimulating material in the form of a cartridge containing a vaporizable 
substance (i.e., a gel incorporating the olfactory stimulating material), which is 
vaporized by the air flow generated by the fan and directed into the environment 
through the outlet vents. Due to the arrangement of the fan, vents and cartridge, the 
10 air flow is across the surface of the vaporizable substance which causes dispensing 
of the olfactory stimulating material. 

A third dispenser which can be used with the present invention is one in 
which the material to be dispensed is present in a solid block of material. When 
heat is applied to the block, the material to be dispensed is vaporized and dispersed 
15 to the environment. Of course, the application of heat can be controlled and limited 
to specific times and days, and variation in the heat applied will cause variation in 
the intensity of dispersal. 

Whether the dispenser is a fan dispenser, or an aerosol or pump dispenser 
(i.e. , a spray head dispenser), or other type of dispenser, the dispenser comprises a 

20 housing which has an internal cavity sized to permit insertion of a source of a 
material to be dispensed (i.e., the cartridge in a fan dispenser and an aerosol or 
pump container in a spray head dispenser) and a dispensing assembly (i.e., the fan 
in a fan dispenser or the actuator/cam or solenoid/valve assembly in a spray head 
dispenser). Advantageously, the housing includes a mechanism for securing the 

25 source of material in place. That mechanism can include a magnet secured to an 
inner wall of the housing. A metal can (or a source of material having a metallic or 
metallized portion) is secured inside the housing by the action of the magnet. 
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The dispenser of the present invention also includes a controller for the 
dispensing assembly, to control the time/days and frequency and/or intensity of 
dispensing. The controller is most advantageously a circuit board or a computer 
chip or CPU (central processing unit), which contains instructions regarding 
5 programming of the dispenser, either pre-inputted or capable of being inputted by an 
operator. The controller also comprises a clock or timer, either internal to the 
controller or associated therewith. The controller is operatively connected to the 
dispensing assembly, such that the controller dictates when the dispensing assembly 
(and thus the dispenser) is operational and dispensing the olfactory stimulating 

10 material. The controller also dictates the frequency of dispensing {i.e., the number 
of times per day, hour, minute, etc. the assembly effects dispensing in a spray head 
dispenser) and/or the intensity of dispensing {i.e., the speed of the fan in a fan- 
driven dispenser or length of dispensing of each actuation in a spray head 
dispenser). The clock, once set, can set desired hours of operation, including start 

15 time and stop time (foF instance, 8:X)0 a.m. to 6:00 p.m.), wherein the dispenser is 
active and dispensing during those hours of operation. The clock/controller can also 
determine during which days the dispenser will be operational, such that the 
dispenser can be operational anywhere from 0 to 7 days per week. For example, 
the controller can be programmed such that the dispenser is not dispensing during 

20 the weekends, or only dispensing during the weekends, or, in another embodiment, 
the dispenser is dispensing during different hours during the weekends than it is 
during the weekdays, or, in still another embodiment, the dispenser is dispensing at 
a different frequency and/or intensity during the weekends that it is during the 
weekdays . 

25 In the alternative, the controller can comprise a light sensor (either alone or 

in combination with a clock/timer), such as a cadmium-sulfide photocell, which is 
operatively connected to the dispensing assembly such that the dispensing assembly 
either begins or ceases operating during periods when the ambient light is above or 
below certain levels. 
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In any event, the controller should be capable of being programmed so as to 
control at least three of the following dispensing characteristics: 1 . days during the 
week in which the dispensing assembly is operational, such that the dispensing 
assembly can be programmed so as to be operational from 0 to 7 days per week; 2. 
5 the time during the day at which the dispenser assembly will begin dispensing for 
the day; 3. the time during the day at which the dispensing assembly will stop 
dispensing for the day; 4. the frequency and/or intensity of dispensing. 

In a preferred embodiment of the intention, the controller has at least one, 
and most preferably a plurality, of operating modes preprogrammed into it, so the 

10 operator can simply select one of the preprogrammed modes, rather than 

programming the controller his- or herself. For instance, a first preprogrammed 
operating mode can have the dispenser operational 24 hours per day and seven days 
per week, dispensing in a 0.5 second burst every 30 minutes. Or, the dispenser can 
be preprogrammed to be operational only on weekdays (Monday through Friday), 

15 from 7:00 a.m. to 6:00 p.m., dispensing in a 0.5 second burst every 15 minutes 
(such as may be needed in an office building). A third preprogrammed operating 
mode can have the dispenser operational from Tuesday through Sunday from 5:00 
p.m. to 11:00 p.m., dispensing in a 0.5 second burst every 15 minutes (such as may 
be needed in a restaurant). Of course, the indicated preprogrammed modes of 

20 operation are for illustrative purposes only; particular preprogrammed modes of 
operation can vary depending on intended use or placement. In a most preferred 
embodiment, the controller has three preprogrammed modes of operation. 

Advantageously, the programmable dispenser of the present invention further 
comprises a remote control device capable of remotely providing programming 
25 instructions to the controller. The use of a remote control device can be especially 
advantageous when the dispenser is located in a location that precludes easy access 
(for aesthetic reasons as well as to prevent tampering or vandalism). For instance, 
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it is common for dispensers of olfactory stimulate; material to be located close to 
the ceiling in public restrooms, which means that programming without use of a 
remote control device necessitates use of a ladder or the like. When there are a 
number of such installations in a building, programming without a remote control 
5 can be a time-consuming and tedious process. 

The remote control device should be capable of communicating 
programming instructions, i.e., instructions as to the time of day of operation of the 
dispenser, the days of the week during which the dispenser will be operational, and 
the frequency and/or intensity of dispensing, to the controller for use in controlling 
10 the dispensing assembly. 

Communication of the programming instructions from the remote control 
device to the controller can be via any manner capable of accurately communicating 
the instructions. For example, the remote control device can be operatively 
connected to the dispenser, and the controller, via a wire or wires. This, of course, 

15 requires that the remote control device either be hard-wired into the dispenser, 
requiring that the remote control device be stored in the vicinity of the dispenser 
(such as in a lock box). Alternatively, the wiring connecting the remote control 
device and the dispenser can have a plug at one or both ends, with a receptacle 
found at either the remote device or the dispenser or both (or vice versa). This 

20 would oblige the user to either carry a length or wire around with the remote control 
device or store the wire with the dispenser. 

In a preferred embodiment of the invention, the remote control device 
communicates programming instructions to the dispenser (and thus to the 
controller), wirelessly. For instance, the remote control device can comprise an IR 
25 (infrared) or RF (radio frequency) transmitter with the dispenser comprising a 

sensor capable of receiving the signals from the wireless transmitter (such as IR or 
RF signals) and communicate the programming instructions to the controller. The 
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skilled artisan would be capable of selecting and assembling electronics and/or 
equipment, such as the circuit board and/or computer chip, capable of operating as 
the transmitter and sensor and thus usable in the remote control device and 
dispenser. 

5 In another advantageous embodiment of the invention, the programmable 

dispenser also comprises a system that provides an indication of the status of at least 
one characteristic of the dispenser. For instance, the source of material to be 
dispensed, whether an aerosol or pump container for a spray head dispenser or a 
cartridge container for a fan-driven dispenser, is finite in capacity. This being the 

10 case, the source needs to be replaced with a fresh or full source after a certain 

period of operation of the dispenser. Thus, the system can provide an indication of 
when the source needs to be replaced, and/or the remaining life (such as in days) of 
the source. Similarly, although the programmable dispenser can be run via the 
electrical system of the building in which it is located, by either plugging into an 

15 outlet, or hard-wired into the system, most likely the programmable dispenser 

operates on battery power. Like the source of material to be dispensed, the battery 
or batteries used are finite in capacity, and need to be periodically replaced. The 
system that provides an indication of the status of at least one characteristic of the 
dispenser can therefore provide an indication that the battery or batteries need to be 

20 replaced, or the remaining life of the battery or batteries. 

More particularly, since the inventive dispenser is programmable, and 
therefore does not operate solely on a continual basis, but rather can be set to 
operate during different periods (such as during preset hours of operation) and does 
not operate to provide a constant level of olfactory stimulating material, but rather 
25 with variable frequency or intensity, the dispensing of a predetermined amount of 
olfactory stimulating material, such as when the source of olfactory stimulating 
material is empty or near empty, can occur at different times depending on the 
operation of the dispenser. Accordingly, the conventional assumption that a 
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predetermined amount of olfactory stimulating material has been dispensed after, for 
example, thirty days will no longer suffice. 

In order to compensate for the variation in dispensing time, days or 
frequency and/or intensity for which the inventive dispenser is capable p a system for 
5 indicating the dispensing of a predetermined amount of the material to be dispensed, 
or, a system for indicating the amount of material to be dispensed which has actually 
been dispensed (or which remains to be dispensed) is preferably included in the 
programmable dispenser of the present invention. Such a system includes a timer 
for determining the amount of time the dispensing means is operational, a calculator 

10 for calculating a dispensing score representative of the amount of time the 

dispensing means is operational and the frequency and/or intensity of operation, and 
a comparator for comparing the dispensing score with a predetermined score 
representative of the dispensing of a predetermined amount of the material to be 
dispensed. The dispenser can also comprise signal generating means for producing 

15 a signal indicating the dispensing of the predetermined amount of the material to.be 
dispensed when the calculated dispensing score is at least as much as a 
predetermined total score required for dispensing a predetermined amount of 
material from the source of material to be dispensed (i.e., when the refill needs to 
be replaced). 

20 More specifically, in a spray head dispenser, the total dispensing time can be 

known. For example, in the case of a spray head container having an 80 microliter 
valve (i.e., a valve that dispenses 80 microliters of material for each actuation), 
which dispenses for 0.5 seconds during each actuation, the total amount of 
dispensing time can be known based on container size, such as 1440 seconds. Using 

25 this information, once the progammable dispenser is programmed, the dispensing 
time per day can be calculated by the calculator. Thus, if the dispenser is 
operational for 10 hours per day, and dispensing every 15 minutes, the calculator 
can multiply 10 hours per day times 4 dispensing events per hour time 0.5 seconds 
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per dispensing event to obtain a daily dispensing score of 20 seconds. Therefore, 
every day the dispenser is operational at the noted rate, another 20 seconds of 
dispensing occurs. The comparator then can either add the daily dispensing scores 
together and compare the result with 1440 to determine when the source is empty 
5 and/or how many days remain before it is empty or subtract the daily dispensing 
scores from 1440, to determine when the source is empty, or to determine how 
many days of dispensing remain. (It will be seen that a dispenser operating in 
accordance with the noted programming will have 72 days of dispensing life (1440 
seconds total/20 seconds per day); if the dispenser is only operating on weekdays, it 
10 will take 14 weeks and two days until the source needs to be replaced). 

For instance, if the dispenser is operating as described above, then, for every 
day of operation, the comparator either adds the dispensing time (daily dispensing 
scores) until 1440 is reached, at which point a signal is sent to change the source of 
material, or it subtracts the dispensing time (daily dispensing scores). from 1440 (and 
15 then divides the result by 20) or subtracts one dispensing day from 72, to provide an 
indication of how many dispensing days remain (and, by extension, how many total 
days remain if the dispenser is not dispensing every day) and, when zero is reached, 
indicates that the source needs to be changed. 

It will also be understood that dispensing amount (such as 80 microliters per 
20 dispensing event, multiplied by 10 hours of operation and 4 events per hour to 
arrive at a daily dispensing volume of 3200 microliters) can be substituted for 
dispensing time with the comparator comparing daily dispensing volume with total 
volume (or total remaining volume) of the source. Similarly, in an alternative 
embodiment where the dispensing program can change from day to day, the 
25 calculator calculates a different dispensing score for each day of operation. 

In a fan-driven dispenser, intensity of fan operation is used in place of 
number of dispensing events in the same manner to provide similar information. 
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For example, if the fan is running at x rate, the da? 1 : dispensing score is 55x (1 1 
hours per day on Monday through Friday from 7:00 a.m. to 6:00 p.m. times x 
rate). If the estimated total score for dispensing a predetermined amount of the 
material to be dispensed is 1650x, the dispenser provides an indication that the 
5 predetermined amount of the material to be dispensed has been dispensed after 30 
days of actual operation or 6 weeks of elapsed time (since the dispenser is 
operational only 5 days per week). Similarly, if the fan is running at rate of 2x, 
then the daily dispensing score in the above example will be llOx (11 hours per day 
times 2x), with the need to change the refill after 15 days of operation 
10 (1650x/110x). 

As noted, the dispenser can provide a signal to indicate when the source 
needs to be changed, or to indicate other information, such as days of life 
remaining. The signal can take the form of a diode (i.e., a light emitting diode, or 
LED) or other light source, or an audible signal such as a musical tone or tones, a 
15 "beep" or a recorded voice advising the user of the dispensing of the predetermined 
amount of the material to be dispensed (such as a recorded voice that advises the 
user that it is time to replace the source of olfactory stimulating material or days of 
life remaining). This audible signal can be periodically repeated. 

The calculator can comprise any suitable mathematical operator, such as a 
20 multiplier, which in turn is operatively connected to the assembly or programming 
chip. Indeed, the calculator can be built-into the chip, or comprise a separate chip 
or circuit. In this way, when the programming provides for a certain frequency or 
intensity of operation of the dispenser, the calculator will apply the appropriate 
factor to the time of operation provided by the system timer to arrive at the 
25 dispensing score . This adjusted time of operation can then be provided to the 
comparator to determine when the signal is to be generated and/or what signal to 
generate. 
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Of course, it will be recognized that the clock, timerO), calculator, 
comparator and signal system, or any parts thereof, can be effected by a set of 
software code housed in a chip or processor unit, which thereby controls operation 
and signaling of the programmable dispenser of the present invention. 

5 As noted above, the dispenser preferably provides an indication of the 

remaining life of any batteries used to power the dispenser. For instance, a voltage 
measuring circuit can be included in the dispenser, in operative contact with the 
batteries. When the measured voltage of the batteries falls below a certain level, a 
signal can be sent to advise the user to change the batteries, or indicating the 
10 remaining useful life of the batteries. 

In another preferred embodiment of the invention, a remote control device is 
capable of querying the dispenser as to the status of the dispenser and providing an 
indication of that status to the user. The remote control device can be similar to that 
described above with respect to communicating programming instructions to the 
15 dispenser and, most advantageously, is the same remote control device (i.e., a 
read/send remote control). 

In still another advantageous embodiment of the present invention, the 
housing comprises a fitting which can act in cooperation with the collar of the 
source of material to be dispensed (especially when the source is an aerosol 

20 container) to maintain the source in position in the housing. The fitting is disposed 
within the housing and has a plurality of angular elements. Each of the elements of 
the fitting cooperate to define a shape generally complementary to the shape of 
either an inner or an outer portion of the surface of the collar. In this manner, when 
the plurality of angular elements define a shape complementary to an inner portion 

25 of the surface of the collar, the plurality of angular elements each have a forward 
portion collectively defining a shape having a diameter greater than the minimum 
diameter of the collar and a concave portion having a diameter approximately equal 
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to or slightly less than the minimum diameter of the collar. Similarly, when the 
plurality of angular elements define a shape complementary to an outer portion of 
the surface of the collar, the plurality of angular elements each have a forward 
portion collectively defining a shape having a diameter less than the maximum 

5 diameter of the collar and a concave portion having a diameter approximately equal 
to or slightly greater than the maximum diameter of the collar. Moreover, one or 
more of the plurality of angular elements is capable of flexing such that the fitting 
can be applied over the collar and thereby hold the source of material to be 
dispensed by the collar. In other words, the fitting "snaps" over the collar, with the 

10 elements cooperating to removably attach the collar, and thus the source, to the 
fitting. . 

Most advantageously, the fitting is rotatably disposed within the housing, to 
permit the user to rotate the source away from the housing for removal, and then 
"snap" a replacement into place and rotate the replacement source back into the 
15 housing. This can be accomplished by, for instance, suspending the fitting on pins 
journaled into either the fitting, the housing, or both, to provide the desired 
rotatability. 

These and other objects will become more readily apparent when the 
following description is read in conjunction with the accompanying drawings. 

20 Brief Description of the Drawings 

Fig. 1 is a partially broken away front plan view of a pump spray head 
dispenser constructed in accordance with the present invention, showing a portion of 
its dispensing assembly in phantom; 

Fig. 2 is a perspective view of the spray head dispenser of Fig. 1 , shown 
25 dispensing an olfactory stimulating material; 
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Fig. 3 is a partially broken away front plan view of a fan dispenser 
constructed in accordance with the present invention, showing a portion of its 
dispensing assembly in phantom; 

Fig. 4 is a partially broken away front plan view of an aerosol spray head 
5 dispenser constructed in accordance with the present invention, showing a portion of. 
its dispensing assembly in phantom; 

Fig. 5 is a perspective view of the spray head dispenser of Fig. 4, shown 
dispensing an olfactory stimulating material; 

Fig. 6 is a front plan view of a remote control device useful in conjunction 
10 with the dispensers of Fig. 1-5; 

Fig. 7 is a side cross-sectional view of the remote control device of Fig. 6; 

Fig. 8 is a front view of a display panel from the dispensers of Figs. 1 and 4 
and/or the remote control device of Fig. 6; 

Fig. 9 is a partially broken away front plan view of an alternate embodiment 
15 of an aerosol spray head dispenser constructed in accordance with the present 
invention; 

Fig. 10 is a partially exploded perspective view of a fitting used in the 
dispenser of Fig. 9 to maintain an aerosol can in position; and 

Fig. 1 la is a functional block diagram illustrating one process for 
20 determining and indicating of the dispensing of a predetermined amount of a 
material from the dispensers of Figs. 1 and 4. 
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Fig. 1 lb is a functional block diagram i!lu:l: iting one process for 
determining and indicating of the dispensing of a predetermined amount of a 
material from the dispensers of Figs. 1 and 4. 



Detailed Description of the Drawings 

5 Referring to Figures 1 , 3 and 4, dispensers, constructed in accordance with 

the present invention, are shown and generally designated by the reference numerals 
10,110 and 210. It should be noted that, for the sake of clarity, all the components 
and parts of dispensers 10, 110 and 210 may not be shown and/or marked in all the 
drawings. Also, as used in this description, the terms "up", "down", "front", 

10 "back", "top" , "bottom", etc. refer to dispensers 10, 110 and 210 when in the 
orientation illustrated in Figures 1 , 3 and 4. It will be understood, however, that 
dispensers 10, 110 and 210 may be in any of various orientations when in use, and, 
as such, the orientation illustrated in Figures 1 , 3 and 4 is not necessary for 
operability. 

15 Although this description is written in terms of dispensing an olfactory 

stimulating material, such description is for convenience only. It should be 
understood that the present invention applies to a dispenser for any dispensable 
material, especially a liquid (whether it be dispensed in liquid former se y or 
carried in a gel or like solidifying material), such as an antistatic agent, insecticides, 

20 pesticides, bactericides, etc. By "olfactory stimulating material" is meant any 
material which affects the olfactory response to the environment of a room or like 
space. Included within the term "olfactory stimulating material" are fragrances, 
perfumes, deodorizing components, etc. Such materials are generally liquid in 
active form, i.e., when vaporized in the environment to provide olfactory 

25 stimulating effects; however, when present in dispenser 10, 1 10 and 210, the 

olfactory stimulating material may be present incorporated in a carrier medium such 
as an aerosol, a gel, etc. 
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Spray Head Dispenser 

Referring now to Fig. 1, dispenser 10 generally comprises a housing 12. 
Housing 12 comprises a vent 14 through which olfactory stimulating material to be 
dispensed from a spray head dispenser can be expelled into the environment 

5 surrounding housing 12 (see Fig . 2) . Housing 12 can be made of any suitable 
material, such as a plastic, like acrylonitrile-butadiene-styrene copolymer (ABS), 
low- or high-density polyethylene, polypropylene or medium impact styrene, and 
can be made by any suitable method, such as by injection molding. The size and 
shape of housing 12 is not critical, as can be seen with respect to housing 212 of 

10 dispenser 210 in Fig. 5 , provided it is capable of functioning as described below. 

Housing 12 includes an internal cavity 16 defined by top 12a, bottom 12b, 
front 12c and back 12d of housing 12. Housing 12 can stand freely on a surface or 
it can be mounted on a surface, such as a wall, or other vertical surface through 
back 12d. Desirably, front 12c is hingeably secured to housing 12, to permit 
15 opening of housing 12, and insertion of a source of olfactory stimulating material 
into cavity 16. 

Cavity 16 of housing 12 is sized to permit insertion of an appropriate source 
of olfactory stimulating material therein. For instance, a spray head container 20 
can be inserted into cavity 16. Spray head container 20 comprises any source of 

20 olfactory stimulating material which includes a reservoir 22 which contains the 
olfactory stimulating material to be dispensed, and means for dispensing the 
olfactory stimulating material by depressing a spray head 24. Typical among spray 
head containers 20 is one in which depressing spray head 24 causes olfactory 
stimulating material to be mechanically expelled, or pumped, through spray head 

25 orifice 24a and out vent 14. Such a pump container is illustrated in Fig. 1 with 
dispenser 10. Another type of spray head dispenser is one which includes a 
propellant material with the olfactory stimulating material in reservoir 22, under 
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pressure, such that depressing spray head 24 forces both the olfactory stimulating 
material and propellant through a spray head orifice 24a and out vent 14 (214 in 
dispenser 210). Such containers are generally referred to as aerosol containers and 
are illustrated in Fig. 4 with dispenser 210. Both types of spray head containers 20 
5 are known in the art. 



Dispensers 10 and 210 also comprises a dispensing assembly 30 (230 with 
respect to dispenser 210), which functions to actuate spray head container 20 such 
that olfactory stimulating material is automatically dispensed from dispensers 10 and 
210. A typical dispensing assembly 30 (and 230) is disclosed by Carragan and 

10 Vecca in U.S . 3,589,563 and by Dial, Chang and Huang in U.S. 5,772,074, the 
disclosures of each of which are hereby incorporated by reference herein. Such an 
apparatus includes an actuating arm 32 (and 232) which is biased downward by, 
e.g. , a spring (not shown). An end of actuating arm 32 (and 232) rides along the 
surface of a cam 34 (and 234), which has a variable radius. Upon reaching a 

15 reduced radius portion of cam 34 (and 234), actuating arm 32 (and 232) is forced 
downward where it strikes and depresses spray head 24, causing dispensing of 
olfactory stimulating material through spray head orifice 24a and vent 14 (and 214). 
Cam 34 (and 234) is driven through the agency of suitable gearing and a motor (not 
shown), which is powered by a source of energy, such as a battery 36 (and 236). 

20 In addition to dispensing assembly 30/230, dispensers 10 and 210 also 

comprise controller 40/240, which controls when dispensing assembly 30/230 
causes dispensing of the olfactory stimulating material. Controller 40/240 is in 
operative connection with dispensing assembly 30/230, such as through a suitable 
circuit (not shown), and can control various aspects of dispensing assembly 30/230, 

25 including days of operation of dispensing assembly 30/230 and the hours of 

operation of dispensing assembly 30/230, in which case controller 40/240 comprises 
a clock or timer 42/242 and/or a light sensor (not shown); and the frequency of 
actuation of spray head 24 by actuating arm 32/232, in which case controller 40/240 
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makes use of clock or timer 42/242, which sends pulses triggering dispensing 
assembly 30/230 to dispense olfactory stimulating material at certain intervals. 
Suitable controllers 40/240 for controlling dispensing assembly 30/230 would be 
readily ascertainable by the skilled artisan and include computer chips and circuit 
5 boards, and other known types of electronic circuits. 

Fan Dispenser 

Like dispensers 10 and 210, dispenser 1 10 generally comprises a housing 
112. Housing 112 comprises at least one, and most commonly a plurality of vents 
114a, 114b, 114c, 114d, etc., which comprise inlet vents 114a, 114b and outlet 
10 vents 1 14c, 1 14d. Housing 1 12 can be made of any suitable material, such as a 
plastic, like ABS, low- or high-density polyethylene, polypropylene or medium 
impact styrene, and can be made by any suitable method, such as by injection 
molding. 

Housing 1 12 includes an internal cavity 1 16 defined by top 1 12a, bottom 
15 112b, front 112c and back 11 2d of housing 112. Housing 112 can stand freely on a 
surface or it can be mounted on a surface, such as a wall, or other vertical surface 
through back 112d. Desirably, front 112c is hingeably secured to housing 112, to 
permit opening of housing 112, and insertion of a source of olfactory stimulating 
material into cavity 116. 

20 Cavity 116 of housing 1 12 is sized to permit insertion of an appropriate 

source of olfactory stimulating material therein. For instance, a cartridge 120 can 
be inserted into cavity 116. Cartridge 120 comprises a housing 122 which has a 
reservoir which contains the olfactory stimulating material to be dispensed by 
dispenser 1 10, either in its liquid form, or incorporated in a suitable carrier agent, 

25 such as a gel. Whether the olfactory stimulating material is present as a liquid or 
incorporated in a gel, dispensing occurs when air flows across the surface of the 
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olfactory stimulating material, vaporizing the mate^il, and carrying out into the 
environment with the air. 

Dispenser 110 also comprises a dispensing assembly 130, which creates an 
air flow across the surface of the olfactory stimulating material in cartridge 120. A 
5 typical dispensing assembly 130 is disclosed by Kunze in U.S . 5 ,370,829, the 
disclosure of which is hereby incorporated by reference herein. Such an apparatus 
includes a fan 132, which creates a flow of air in inlet vents 114a, 114b across the 
surface of olfactory stimulating material in cartridge 120 and out outlet vents 1 14c, 
114d. Fan 132 is driven through the agency of suitable gearing and a motor 134, 
10 which is powered by a source of energy, such as a battery 138. 

Like dispenser 10 (and 210), dispenser 110 also comprises controller 140, 
which controls when dispensing assembly 130 causes dispensing of the olfactory 
stimulating material. Controller 140 is in operative connection with dispensing 
assembly 130, such as through a suitable circuit (not shown), and can control 
15 various aspects of dispensing assembly 130, including the days and hours of 
operation of dispensing assembly 130, in which case controller 140 comprises a 
clock or timer 142 and/or a light sensor (not shown); and the intensity of operation 
of fan 132. Suitable controllers 140 for controlling dispensing assembly 130 are 
known in the art. 

20 Dispensers 10, 1 10 and 210 each preferably include a display 44 (and 144 

and 244). The display 44 (and 144 and 244) can include different information 
depending on the programmability of the respective dispenser. For instance, if 
dispensers 10, 1 10 and 210 can only be programmed by time during the day at 
which dispensing begins and ends operation and frequency and/or intensity of 

25 dispensing, display 44 need not be complex. However, where dispensers 10, 1 10 or 
210 can be programmed by the above, plus, for example, days of the week, or 
where preprogrammed modes of operation are possible, or where the status of the 
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dispenser can be indicated, display 44/144/244 can display a!' the indicated 
information, as shown in Fig 8. As can be seen, display 244 can indicate days of 
the week 244g, "time start" 244b, "time stop" 244c, spray frequency 244d, can life 
(in days) 244e, battery life (in days) 244f, and preprogrammed modes of operation 
5 Ml , M2 and M3 , 244g, 244h, 244i. Of course, the practitioner will recognize other 
information that can be displayed by display 44/144/244. 

As noted, and referring to Figs. 6 and 7, a remote control device 80 can also 
be used in conjunction with dispenser 10, 1 10 and/or 210. Such a remote control 
device 80 is preferably powered by one or more batteries 86 and can be based on ER 

10 or RF communications, or another communication protocol (including a wire) 
capable of establishing communication between remote 80 and dispenser 10, 110 
and/or 210. Most commonly, remote control 80 will use IR communication 
protocols, and include an IR signal node 82. Device 80 will also most preferably 
incorporate one or more circuit boards 84a, 84b, etc. to permit inputting of 

15 programming instructions in cooperation with display 86 (which can take the form 
of display 44 or display 46 discussed above). Circuit boards 84a, 84b, etc. can 
accept input from remote control device keypad 81 and communicate the 
programming instructions input thereby to programmable dispenser 10, 1 10 and/or 
210 through, e.g., sensor 246; more specifically, the programming instructions are 

20 communicated to controller 40/140/240 of the dispensers. 

In the alternative, remote control device 80 can be used to query dispensers 
10, 110 and/or 210 to obtain information from the dispensers, such as "can" life 
(that is, whether the source of material needs to be replaced and/or how many days 
remain before the source of material needs to be replaced) and/or battery life, with 
25 the information displayed on display 86. Most preferably, remote control device 80 
can function both as a programmer for dispensers 10, 110 and/or 210, and to query 
the dispensers as to status (i.e., read/send). 
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Although there is no criticality to the particular assignment of keys in keypad 
81 , they can include keys to increment the programming characteristic being acted 
on, such as time, days of the week and/or frequency and/or intensity of operation; 
mode keys to input preprogrammed modes of operation; selection keys to select the 
5 programming characteristic to adjust; time/day or date set key; can/battery reset key 
for when the source and/or batteries are replaced; read keys to read status 
information from the dispenser; even a lock/unlock key to lock or unlock the front 
12c of housing 12. 

As noted, dispensers 10, 1 10 and 210 preferably include a system 50 for 
10 determining that a predetermined amount of the olfactory stimulating material has 
been dispensed, in order to provide an indication that the source of material needs to 
be replaced and/or of days remaining before the source needs to be replaced. 
Although system 50 can function mechanically, it is most preferably run pursuant to 
a software code incorporated into a chip or processor 52 which may provide 
15 instructions for controllers 40, 140 and 240, as well as clock or timer 42, 142 and 
242. Figs. 11a and lib are functional block diagrams depicting systems 50 for 
providing an indication that a predetermined amount of the olfactory stimulating 
material has been dispensed. By "predetermined" amount of the olfactory stimu- 
lating material is meant any amount after which it is desired that there be an 
20 indication of that amount having been dispensed. Most commonly, the predeter- 
mined amount will be the amount of olfactory stimulating material present in spray 
head container 20 or cartridge 120, thus providing an indication that spray head 
container 20 or cartridge 120 is empty or near empty and needs to be replaced, 
and/or days remaining before replacement is necessary. 

25 Referring to Fig. 1 la, a total score is first computed, corresponding to a 

time count for each dispensing intensity and/or frequency until the source of 
material is empty 60. That total score is then divided by the dispensing time per day 
at the programmed settings 61 to arrive at the total number of days of life of the 
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source 62. For instance, if dispenser 10 and/or 210 dispenses for 0.5 seconds at 
each actuation (based on the valve size), and is programmed to dispense four times 
per hour and eleven hours per day (such as 8:00 a.m. to 7:00 p.m.), then the 
dispensing time per day at the programmed settings is 0.5 seconds x 4 times per 
5 hour x 1 1 hours per day = 22 seconds per day. If the source has a useful life of 
1440 seconds, then the days of can life is 1440/22 = 65 (rounded down to the next 
whole number). 

Next, a count is maintained for each day of operation 63, and for each day, a 
day is subtracted from the days of life of the source (either directly or by subtracting 
10 22 seconds from 1440, then 22 from 1418, then 22 from 1396, etc.) to provide days 
of source life remaining 64. When this number is 0, a signal is sent that the source 
needs to be replaced 65. In the alternative, illustrated in Fig. lib, an operation time 
count can be maintained 66, corresponding to the hours (or other unit) of time 
dispenser 10, 1 10 and/or 210 is operational. The dispensing intensity and/or 
15 frequency 67 is then used to calculate a dispensing score 68 by, for instance, 
multiplying the operation time count 66 by a multiplier representative of the 
frequency or intensity of dispensing 67. For instance, if a standard is adopted as a 
dispensing frequency of one 0.5 second actuation every fifteen minutes, the hourly 
operation time count is multiplied by 2 second (4 actuations per hour times 0.5 
20 seconds per actuation) . Each of the multiplied operation time counts is added to 
provide the dispensing score 69. The dispensing score 69 is then compared to the 
total score 68, which represents the score when the predetermined amount of 
olfactory stimulating material has been dispensed, and when the dispensing score is 
greater than or equal to the total score, a signal is generated 70, indicative of the 
25 dispensing of a predetermined amount of the olfactory stimulating material. The 
total score can be determined in several ways, each readily ascertainable by the 
skilled artisan. One method of determining the total score is to determine the 
number of hours it takes to dispense a predetermined amount of the olfactory 
stimulating material at the frequency or intensity which is used as the standard, that 
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is, the frequency or intensity which is multiplied L, 1 . This total score can then be 
used, against which the dispensing score is compared. 

The generation of a signal indicative of the fact that the predetermined 
amount of the olfactory stimulating material has been dispensed can be made in any 

5 of several ways. For instance, a circuit (not shown) can be used to illuminate one 
or more light emitting diodes 72, or other light sources upon direction from the 
processor, either on dispenser 10, 1 10 and/or 210, or on remote 80. Alternatively, 
or in addition, a speaker 74 or other like means can be used to provide an audible 
signal, such as a musical tone or tones, a "beep" or a voice providing an indication 

10 of the dispensing of a predetermined amount of the olfactory stimulating material , 
upon direction from processor 52 through an appropriate circuit (not shown). The 
circuits which can be employed for illuminating a diode or providing directions to 
produce an audible signal will be familiar to the skilled artisan. 

Although, as noted, system 50 can be operated by the use of a single 
software code present in processor 52, it will be understood that the individual 
functions of system 50 can be separately effected, either electronically, mechani- 
cally, or by the provision of separate processors having individual responsibility, as 
would be familiar to the skilled artisan upon review of this description. In addition, 
the precise logic to be used to indicate the days of source life remaining, or the need 
to replace the source, can vary widely and is not restricted to the foregoing. Similar 
logic can be used to provide an indication of battery life remaining. 

Referring now to Fig. 10, in still another advantageous embodiment of the 
present invention, housing 12 comprises a fitting 90 which can act in cooperation 
with the collar 300 of the source of material to be dispensed (especially when the 
25 source is a spray head source 20, such as an aerosol can) to maintain the source in 
position in housing 12. Fitting 90 is disposed within housing 12 and has a plurality 
of angular elements 92a, 92b, 92c, 92d, etc. Each of elements 92a, 92b, 92c, 92d, 
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etc. of fitting 90 cooperate to define a shape generally complementary to the shape 
of either an inner or an outer portion of the surface of the collar 300 (usually, collar 
300 is circular in shape, as illustrated in Fig. 11). In this manner, when the plurality 
of angular elements 92a, 92b, 92c, 92d, etc. define a shape complementary to an 
5 inner portion of the surface of the collar 300, the plurality of angular elements 92a, 
92b, 92c, 92d, etc. each have a forward portion 91a, 91b, 91c, 91d, etc. 
collectively defining a shape having a diameter greater than the minimum diameter 
of the collar 300 and a concave portion 93a, 93b, 93c, 93d, etc. having a diameter 
approximately equal to or slightly less than the minimum diameter of the collar 300. 
10 In use, fitting 90 "snaps" over the collar 300, as illustrated in Figs. 9 and 10, with 
the elements 92a, 92b, 92c, 92d, etc. cooperating to removably attach the collar 
300, and thus the source 20, to fitting 90 and thus to housing 12. 

Most advantageously, and as seen in Fig. 9, fitting 90 is rotatably disposed 
within housing 12, to permit the user to rotate source 20 away from housing 12 for 
15 removal, and then "snap" a replacement into place and rotate the replacement 

source back into housing 12. This can be accomplished by suspending fitting 90 on 
pins 96a, 96b joumaled into either fitting 90, housing 12, or both, to provide the 
desired rotatability. 

As also illustrated in Figs. 9 and 10, dispenser 210 can comprise a solenoid 
20 "S" in combination with a valve 220, to replace assembly 230. Solenoid "S" is 
disposed over aerosol supply tube 26 (i.e., as in a standard aerosol can from which 
the depressible spray head 24 has been removed), such that an open connection 
exists between aerosol reservoir 22 and valve 220, with Solenoid S therebetween. 
Solenoid S can be operatively connected to controller 40 and permit valve 220 to 
25 open and dispense the material to be dispensed at times and frequencies determined 
by controller 40, thus eliminating the need to a complex mechanical arrangement. 
As can be seen in Figs. 9 and 10, solenoid S can cooperate with fitting 90 to provide 
an attachment/dispensing function which is flexible and reliable. 
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It should be understood by those skilled in the art that obvious modifications 
can be made to the present invention without departing from the spirit of the 
invention. Accordingly, reference should be made primarily to the accompanying 
claims, rather than the foregoing specification, to determine the scope of the 
invention. 
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What is claimed is 

1 . A programmable dispenser for a material , comprising: 

a; a source of material to be dispensed ;a housing having an internal 

cavity sized to permit insertion thereinto of the source of material to 
be dispensed; 

5 b. an assembly for effecting dispensing of the material to be dispensed; 

c. a programmable controller in operational contact with the assembly , 

the programmable controller determining the time of operation and frequency and/or 

intensity of operation of the assembly, wherein the controller is capable of being 

programmed so as to set operational parameters of the dispenser including at least 
10 three of: 

i. days of the week during which the dispenser will dispense the 
material to be dispensed, such that the controller is capable of being programmed so 
as to cause operation from 0 to 7 days per week; 

ii. the time during the day at which the dispenser will begin 

15 dispensing for the day; 

iii. the time during the day at which the dispenser will stop 

dispensing for the day; and 

iv. the frequency and/or intensity of dispensing. 

2. The dispenser of claim 1, wherein the material to be dispensed comprises an 
olfactory stimulating material, an insecticide, a pesticide or a bactericide. 

3. The dispenser of claim 2, wherein the source of material to be dispensed 
comprises a spray head dispenser. 

4. The dispenser of claim 3, wherein the spray head dispenser comprises a 
depressible spray head and the assembly comprises an actuator for depressing the 
spray head in response to the controller. 
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5 . The dispenser of claim 3, wherein the c praj '.lead dispenser comprises an 
aerosol can and the assembly comprises a solenoid/valve assembly wherein the 
solenoid is in operational connection with both the valve and the aerosol dispenser to 
dispense the material to be dispensed in response to the controller. 

6 . The dispenser of claim 2, wherein the source of material to be dispensed 
comprises a cup containing the material to be dispensed. 

7 . The dispenser of claim 6, wherein the assembly comprises a fan capable of 
vaporizing the material to be dispensed, the fan operating during times and at an 
intensity determined by the controller. 

8. The dispenser of claim 2, wherein the controller further comprises at least 
one preprogrammed mode of operation of the dispenser. 

9. The dispenser of claim 2, wherein the dispenser further comprises a remote 
control capable of remotely communicating programming instructions to the 
controller. 

10. The dispenser of claim 2, wherein the dispenser further comprises a system 
for indicating the status of at least one characteristic of the dispenser. 

11. The dispenser of claim 10, wherein the dispenser further comprises a remote 
control capable of querying the dispenser to determine from the dispenser the status 
of at least one characteristic of the dispenser. 
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12. A programmable dispenser for a material, comprising. 

a. a source of material to be dispensed; 

b. a housing having an internal cavity sized to permit insertion thereinto 
of the source of material to be dispensed; 

5 c. an assembly for effecting dispensing of the material to be dispensed; 

d. a programmable controller in operational contact with the assembly, 
the programmable controller determining the time of operation and frequency and/or 
intensity of operation of the assembly; and 

e. a remote control capable of communicating programming instructions 
10 to the controller. 

13. The dispenser of claim 12, wherein the dispenser further comprises a system 
for indicating the status of at least one characteristic of the dispenser. 

14. The dispenser of claim 13 , wherein the dispenser further comprises a remote 
control capable of querying the dispenser to determine from the dispenser the status 
of at least one characteristic of the dispenser. 

15 . The dispenser of claim 13 , wherein the system for indicating the status of at 
least one characteristic of the dispenser is capable of indicating the dispensing of a 
predetermined amount of the material to be dispensed, and comprises: 

a. a calculator for calculating a dispensing score representative of the 
5 amount of time the dispenser is dispensing material and the frequency and/or 

intensity of operation; and 

b. a comparator for comparing the dispensing score with a 
predetermined score representative of the dispensing of a predetermined amount of 
the material to be dispensed. 

16. The dispenser of claim 13, wherein the dispenser is powered by at least one 
battery and the system for indicating the status of at least one characteristic of the 
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dispenser is capable of indicating the approximate remaining life of the at least one 
battery, and comprises a meter capable of measuring the charge of the at least one 
5 battery and a comparator for comparing the measured charge with a predetermined 
measurement representative of the remaining life of the at least one battery. 

17 . The dispenser of claim 12, wherein the material to be dispensed comprises 
an olfactory stimulating material, an insecticide, a pesticide or a bactericide. 

18. The dispenser of claim 17, wherein the source of material, to be dispensed 
comprises an aerosol dispenser. 

19. The dispenser of claim 18, wherein the aerosol dispenser comprises a 
depressible spray head and the assembly comprises an actuator for depressing the 
spray head in response to the controller. 

20. The dispenser of claim 18, wherein the assembly comprises a solenoid/valve 
assembly wherein the solenoid is in operational connection with both the valve and 
the aerosol dispenser to dispense the material to be dispensed in response to the 
controller. 

21 . The dispenser of claim 17, wherein the source of material to be dispensed 
comprises a cup containing the material to be dispensed. 

22 . The dispenser of claim 21 , wherein the assembly comprises a fan capable of 
vaporizing the material to be dispensed, the fan operating during times and at an 
intensity determined by the controller. 
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23 . A dispenser for a material , comprising : 

a. a source of material to be dispensed, the source of material to be 
dispensed having a collar at or near its upper end; 

b. a housing having an internal cavity sized to permit insertion thereinto 
5 of the source of material to be dispensed; 

c. a fitting disposed within the housing and having a plurality of angular 
elements each of which define a shape generally complementary to the shape of 
either an inner or an outer portion of the surface of the collar, the elements 
cooperatively forming a shape such that 

10 i. when the plurality of angular elements define a shape 

complementary to an inner portion of the surface of the collar, the plurality of 
angular elements each have a forward portion collectively defining a shape having a 
diameter greater than the minimum diameter of the collar and a concave portion 
having a diameter approximately equal to or slightly less than the minimum diameter 

15 of the collar; and 

ii. when the plurality of angular elements define a shape 
complementary to an outer portion of the surface of the collar, the plurality of 
angular elements each have a forward portion collectively defining a shape having a 
diameter less than the maximum diameter of the collar and a concave portion having 

20 a diameter approximately equal to or slightly greater than the maximum diameter of 
the collar, 

wherein one or more of the plurality of angular elements is capable of flexing such 
that the fitting can be applied over the collar and thereby hold the source of material 
to be dispensed by the collar. 

24. The dispenser of claim 23 , wherein the fitting is rotatably disposed within 
the housing. 

25. The dispenser of claim 24, wherein the fitting is suspended on pins 
journaled into either the fitting, the housing, or both, to provide rotatability. 




SUBSTITUTE SHEET (RULE 26) 



WO 01/26448 2/7 PCT/US00/28055 




FIG. 3 

(PRIOR ART) 



SUBSTITUTE SHEET (RULE 26) 



WO 01/26448 



PCT/US00/28055 




FIG. 4 



SUBSTITUTE SHEET (RULE 26) 



WO 01/26448 



PCT/USOO/28055 



244a 
244d 

244b 

244c 




244 g 



4/7 
-244h r 244i 




244 
±1 



M'1 M'2 M3 R CI C2 

|W1 ireai [fillltll 



SPRAY 
o o O 

TIME ., ^ 

START Q (J 

STOP < > 

CAN LIFE DAYS 3Q 

□□qdQDDD 




go 



BATT LIFE OftYS 

opqDDDDD 



4 




i 1 1 

I ! i 



r 



£5 







* 1* 
J '-J 


jx:' O C» 

o o n 


l~l » 
O 1 

.ollil 


— 1 'V 

— | i%h 

— i*' 

0 c» 
•J o 



5/ 



CD OD 
VAC® 

©00 
0 0 
CO ii.C!D 




SUBSTITUTE SHEET (RULE 26) 



WO 01/26448 



5/7 



PCT/US00/28055 




SUBSTITUTE SHEET (RULE 26) 



6/7 



PCTYUS00/28055 




FIG. 10 



SUBSTITUTE SHEET (RULE 26) 



WO 01/26448 



PCT/US00/28055 



7/7 



/ 



FIG. 11a { 



\ 
/ 



FIG. 11b 



TOTAL SCORE (SECONDS OF 
DISPENSING UNTIL EMPTY) 




DAYS OF LIFE OF SOURCE 
(TOTAL SCORE/DISPENSING TIME) 



/VI 











DAYS OF OPERATION 


~63 




* 




DAYS REMAINING (DAYS OF LIFE-DAYS 
OF OPERATION) 



64 




OPERATION TIME COUNT (HOURS) 



< 










DISPENSING SCORE = OPERATION TIME 
COUNT X DISPENSING FREQUENCY 
AND/OR INTENSITY 




< 








\ 


68 






^^DISPENSING SCORE\ 


NO 








TOTAL SCORE^N 












-69 








^pYES 






\ 




REFILL EMPTY 


^70 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/28055 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) :Please Sec Extra Sheet. 

US CL : Please Sec Extra Sheet. 
According lo International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : Please See Extra Sheet. 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X,P 



Y,P 
X 
Y 
A 



US 6,039,212 A (SINGH) 21 March 2000, see entire document. 



US 5,772,074 A (DIAL et al) 30 June 1998, see entire document. 



US 5,249,718 A (MUDERLAK) 05 October 1993, see entire 
document. 

US 4,415,797 A (CHOUSTOULAKIS) 15 November 1983, see 
entire document. 



1-5, 8-14, 16-20 
6,7,15, 21-25 
1-5, 8, 10 
6,7,15,21-25 
1-25 

1-25 



px| Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 

A* documeiii defining die general state of ihe art which it not considered 

lo be of panic u lax relevance 

tf* earlier documeni publuhed on or after ihe tnicmaiional filing dale 

L* document which may throw doubu on priority clatm(s) or which U 

cited to establish the publication date of another citation or other 
special reason (as specified) 

1 1" document referring to an oral disclosure, use, exhibition or other 

means 

document publuhed prior to the intemsuonal filing dste but later than 
the priority date claimed _ — 



later document publuhed after the international Tiling date or priority 
date and not in connict with the appUcaUon but cited to understand 
tho principle or theory underlying the invention . 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive ttep 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or mora other aucb documenti. such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



16 NOVEMBER 2000 



Date of mailing of the international search report 



28NOVZ000 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

STEVEN J. GANEY 
Telephone No. (703) 308-2585 



Form PCT/ISA/210 (second sheet) (July 1998)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/28055 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to ciaim No. 


A 


US 4.671,435 A (STOUT et al) 09 June 1987, see entire document. 


1-25 



Form PCT/1SA/210 (continuation of second sheet) (July 1998)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US00/28055 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (7): 

A01G 27/00; B67D 5/08, 5/24, 5/38, 5/64; B05B 1/08. 7/30, 7/32, 9/00, 9/04, 15/00; A62C 11/00, 13/62; G04C 
23/00, 23/42; B65D 83/00; B01D 47/00; G08B 1/00; F16T 1/00 

A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : 

239/67, 69, 70, 71, 72, 74, 99, 274, 302, 326, 332, 333, 337, 350, 351; 222/30, 61, 63, 162, 402.13, 402.15, 642, 
645 , 646, 647,648, 649; 261/24, 26; 340/333; 137/178 

B. FIELDS SEARCHED 
Minimum documentation searched 
Classification System: U.S. 

239/67, 69, 70, 71. 72. 74, 99, 274, 302, 326, 332, 333, 337, 350, 351; 222/30, 61, 63, 162, 402.13 , 402.15, 642, 
645 , 646, 647 , 648, 649; 261/24, 26; 340/333; 137/178 



Form PCT/ISA/210 (extra sheet) (July 1998)* 



